Two new aromatic bisabolane sesquiterpenes possessing an oxo functionality on the prenyl chain, (+)-3-oxoabolene (3) and (+)-1-oxocurcuphenol (4), along with two known sesquiterpenes, (+)-curcuphenol (1) and (+)-curcudiol (2), were isolated from the sponge Myrmekioderma sp. The antiproliferative activity of 2-4 was determined and showed an interesting selectivity; i.e., a good activity against HT-29 cells with IC 50 s in the M range, but a weak and incalculable toxicity against Hela and normal fibroblast cells.
Curcuphenol (1) and related bisabolane sesquiterpenes are among a few groups of biologically active metabolites that have been identified both from terrestrial plants and marine invertebrates. In plants, 1 is found as one component of volatile oils from several aromatic herbs, including Curcuma aromatica, C. angustifolia, Callicarpa japonica, and Lindera pulcherrima [1] . On the other hand, 1 and related bisabolanes have been isolated from sponges of the genera Epipolasis [2] , Myrmekioderma [3] , Didiscus, [4] , and Arenochalina [5] , and from gorgonians of the genera Pseudopterogorgia [6] and Echinomuricea [7] . A specimen of the sponge Myrmekioderma sp. collected from Phi Phi Islands National Park, Krabi Province, was screened for biological activity and showed cytotoxicity against a panel of cancer cell lines. Chemical investigation of the sponge led to the isolation of two known compounds, 1 and curcudiol (2) [2,4a,6a] , along with two new aromatic bisabolanes, 3-oxoabolene (3) and 1-oxocurcuphenol (4) ( Figure 1 ). The molecular formula of 3 was proposed to be C 15 H 20 O 2 from the HR-ESI mass spectral analysis. This requires an unsaturation degree of 6, belonging to an aromatic ring, a keto and an olefin, as indicated by the 1 H and 13 C NMR spectra (Table 1) . The aromatic moiety is recognized to be a 1,2,4-trisubstituted phenyl group, characterized by three protons at  7.01 (d, J = 7.7 Hz, H-12), 6.71 (br s, H-9) and 6.68 (d, J = 7.7 Hz, . HMBC correlations ( Figure 2 ) from H-9 and H-11 to C-13 ( 20.9), and from H-13 ( 2.27, s) to C-9 ( 116.9), C-10 ( 137.1), and C-11 ( 120.9), allowed the establishment of a methyl group substituted on C-10. In the same manner, the substitution of an alkyl group on C-7 and a hydroxy on C-8 were simultaneously indicated by the HMBC correlations from H-12 to C-6 ( 30.5) and C-8 ( 154.1), and from H-11 and H-14 ( 1.24, d, J = 6.6 Hz) to C-7 ( 128.9). The presence of the hydroxy group was also confirmed by the exchangeable OH resonance at  7.11 (br s). On the other end, a vinyl keto terminal composed of keto ( C 203.8, C-3), and vinyl groups ( C 144.3, C-2, and 125.7, C-1;  H 5.99, s, H-1a; 5.79, br s, 1356 Natural Product Communications Vol. 8 (10) 2013 Yegdaneh et al. from H-4 and H-5 to C-3, and from H-6 to C-7 and C-8. The conventional quartet of H-6 also indicated the substitution of a methyl group ( H 1.24, d, J = 6.6 Hz, H-14). The structure of 3 was therefore proposed to be a new bisabolane sesquiterpene, 3-oxoabolene.
Compound 4 also has a molecular formula of C 15 H 20 O 2 , as indicated by the HR-ESI mass spectrum. The moiety of a 1,2,4-trisubstituted phenyl ring composed of H-12 ( 7.01, d, J = 7.5 Hz), H-11 ( 6.71, dd, J = 7.3, 0.9 Hz), and H-9 ( 6.53, d, J = 0.9 Hz), similar to that of 3, was recognized in the NMR spectrum (Table 1) . Substitution of a methyl (C-13,  20.9), a hydroxyl, and all four adjacent carbons of the alkyl side chain (C-4 -C-6, and C-14) was elucidated by means of HMBC correlation analysis (Figure 2 ) in the same manner to that for 3. Through the 1 H, 1 H coupling between H-3 and H-4 ( Figure 2 With the limited amount of 4, the NOE experiments to determine the geometry of the terminal olefin did not yield analyzable results. The geometry of Δ 2 olefin was proposed here to be an E on the basis of the up-field chemical shift of C-15 at 9.1 ppm. It has been observed that, for a trisubtituted E olefin on which a methyl and a carbonyl reside on the  carbon, the alkyl substation on the  end would cause repulsion in such a way that the methyl carbon generally resonates at a high-fielded region of 10-13 ppm. On the other hand, with the less repulsed Z counterpart, the -methyl resonates at the lower field of 20 ppm [8] .
The specific rotations of the samples of 1 and 2 isolated in this investigation (+14.3, c 2.5, CH 3 OH; and +1.7, c 0.205, CH 3 OH, respectively) were dextrorotatory with comparable magnitudes to the previous reported data [2] , and indicated a 7-S configuration for both. Based on the assumption that they came from the same biological source, the configuration of 3 and 4 was proposed to be 7-S. This agrees well with the observation that marine-derived curcuphenols, sponges [2] [3] [4] and the Echinomuricea gorgonian [7] are the sources of 7-S enantiomers, whereas the 7-R has been found in Pseudopterogorgia gorgonians [6] and in certain plants, for example, Lasianthaea podocephala [9] . It is also worth mentioned that aromatic bisabolanes bearing an oxo functionality at any position on the prenyl chain are surprisingly rare. To our knowledge, there has been only one report of a natural 4-oxo analog from a Myrmekioderma sponge [3b], whereas a few other oxo derivatives are microbial-transformed products using 1 as a precursor [10] .
Compounds 2, 3, and 4 were active against HT-29 cancer cells (IC 50 s 0.011±0.001, 0.67±0.17, and 0.017±0.005 M, respectively). The activity against HeLa and human normal fibroblasts of the three compounds was very weak (lower than 50% proliferative inhibition at the highest concentration of 1 mg/mL). Unfortunately, compound 1 decomposed accidentally prior to being subjected to the activity determination, and our attempt to recover the compound was unsuccessful. The selectivity of the bisabolanes against specific cell lines has already been observed [4a,11] . With the relatively low toxicity against normal cells, such selectivity may open up the possibility to modify the aromatic bisabolane derivatives towards better selective antiproliferative agents. 
Extraction and isolation:
The sponge (700 g wet weight) was macerated in a 1:1 CH 3 OH/EtOAc mixture (4500 mL). The extract, after evaporation and partitioning with EtOAc to remove traces of water, was fractionated successively to yield n-hexane-, CH 2 Cl 2 -and n-BuOH-extracts. The n-hexane-extract was chromatographed over a silica gel column (n-hexane/EtOAc/CH 2 Cl 2 8.5:0.5:1), then with C18 RP-HPLC (Phenomenex, 10 m, 10250 mm, 25% H 2 O in CH 3 CN) to yield 1 (101 mg). The CH 2 Cl 2 -extract was fractionated over a silica gel column (n-hexane/EtOAc/CH 2 Cl 2 1:2:8). After appropriate fractions were pooled, two major fractions were selected for further isolations. The first one was fractionated over a silica gel column (1% CH 3 OH in CH 2 Cl 2 ) to yield 2 (20 mg). Another main fraction was chromatographed over a C18 RP-HPLC column (Phenomenex, 10 m, 10250 mm, 40% H 2 O in CH 3 CN), and 3 (2 mg) and 4 (1.5 mg) was obtained. ( 
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